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1 Introduction
During RAN1#62bis, the details of PDSCH RE muting including the adoption of it in Release 10 were agreed upon. However, there are still remaining issues that need to be resolved. One remaining issue is the dependency of muting and CSI-RS duty cycle. Related to this issues, as captured in the chairman’s notes [1], the following were agreed upon:
· One value of subframe offset and duty cycle is signalled for all the muted resource elements, using the same encoding as for the subframe offset and duty cycle of the CSI-RS


· One of two options should be decided at the next meeting

· Option 1: Muted REs cannot be located in subframes without CSI-RS

· Option 2: Muted REs can be located in subframes without CSI-RS, and in this case the CSI-RS duty cycle is an integer multiple of the muted REs duty cycle
In this contribution, the dependency of muting and CSI-RS transmission issue is discussed. Additionally, the issue for the collision of muting and antenna port 2, 3, 5 REs is also discussed.

2 Dependency of Muting and CSI-RS Transmission
During the last meeting, the dependency of muting duty cycle and CSI-RS duty cycle was left for decision in RAN1#63. As agreed upon, two options can be considered:
· Option1: Muted REs cannot be located in subframes without CSI-RS

· Option2: Muted REs can be located in subframes without CSI-RS, and in this case the CSI-RS duty cycle is an integer multiple of the muted REs duty cycle
For option 1, since muted REs are only located in subframes with CSI-RS, it may simplify the implementation compared to option 2. At this point, the benefit of option 1 in terms of implementation simplicity is not clear. The downside of option 1 is that it imposes CSI-RS duty cycle restriction for adjacent cells in HetNet scenario as described in [2]. On the other hand, option 2 might require some additional implementation overhead, but can achieve efficient and flexible muting and CSI-RS configurations.
3 Antenna Port 2, 3, 5 Collision
Due to the set of CSI-RS patterns for TDD only [3], a potential collision may occur between muting and antenna port 2 and 3 REs. In addition, for the set of CSI-RS patterns for both FDD and TDD, the muting RE position may collide with the antenna port 5 RE position. Although the term ‘PDSCH RE muting’ implicitly implies that muting is applicable only on PDSCH, we believe it would be beneficial to reconfirm such an approach. We believe that for both cases, the REs carrying antenna port 2, 3, or 5 transmissions should have priority over the muting.
Proposal: Prioritize REs carrying antenna port 2, 3, or 5 over muting.
4 Conclusions
In this contribution, we summarized Samsung’s views on the remaining issues related to PDSCH RE muting. The proposals are as follows:
· For both option1 and 2, each has its pros and cons. Further discussion within RAN1 is recommended.
· Prioritize REs carrying antenna port 2, 3, or 5 over muting.
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